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Introduction
This Task Force profiles the current and future cardio-
vascular specialist as well as cardiovascular disease re-
sources. It also considers current trends in the supply of and
needs for cardiovascular specialists . Last, it considers the
implications for the education of cardiovascular fellows in
the future .
Profile of Adult Cardiologists : Relationships
to Generalist Physicians
Cardiovascular specialists for the future will generally be
described as research cardiologists, interventional cardiolo-
gists who perform percutaneous transluminal coronary an-
gioplasty and electrophysiologic testing and clinical cardiol-
ogists . The Venn diagram (Fig . 1) illustrates the desirable
overlap between categories of cardiologists and between
cardiologists and generalists .
The research cardiologist is a full-time, institutional
employee whose principal commitment is to teaching and
research but who also devotes time to clinical patient care
and Wainistration . Research cardiologists require addi-
tional and more diverse training than the clinical or interven-
tional cardiologist . Such training will involve in-depth expo-
sure to the disciplines that are essential for a successful
research career in medicallbasic science (e.g ., molecular
biology, cellular physiology, biochemistry, biomedical engi-
neering) or clinical science (e.g., biostatistics, clinical epide-
miology, methodology of clinical trials, health policy, out-
comes or effectiveness) .
The interventional cardiologist is principally committed
to procedures, including coronary angioplasty and electro-
physiology, and over time is likely to become increasingly
hospital based . Training criteria have been recently defined,
and volume criteria for the maintenance of competence have
been specified (1,2) . It is also essential that the intervention-
alist maintain clinical skills so as to exercise the appropriate
judgment in patient selection and intraprocedural and post-
procedural management to ensure optimal outcome, as
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shown in Figure I in the area of overlap with the clinical
cardiologist .
The clinical cardiologist functions principally in the areas
of sophisticated consultation, expertise in noninvasive meth-
odology (e .g ., echocardiography, clinical electrocardio-
graphy, nuclear cardiology), primary and secondary preven-
tive care and continuity of care in particularly complicated
patients . Transplant cardiologists with special expertise in
congestive heart failure and cardiologists with a specific
knowle6ge of adults with congenital heart disease are part of
this group.
Interventionalists and clinical cardiologists may be aca-
demicians who are involved in clinical and other types of
research. Currently, clinical cardiologists often perform di-
agnostic catheterizations and some therapeutic procedures
as well (see overlap zone in Fig . 1). However, it is antici-
pated that volume requirements for excellence in compe-
tence (i .e ., not simply minimal volume requirements), and
the changes inherent in health care reform, will result in a
decreasing number of clinical cardiologists performing these
procedures .
The clinical cardiologist shares responsibility for continu-
ing patient care as well as serving as a primary consultant
with the generalist (see Task Force 4) . Patients for whom the
responsibility is likely to overlap with generalists include, for
example, those with hypertensive cardiovascular disease,
stable angina pectoris, postmyocardial infarction, asymp-
tomatic ischemic heart disease, congestive heart failure and
stable valvular heart disease .
During this time of transition, it is the opinion of this Task
Force that the goals and work scope of the cardiovascular
specialist could best be met if there were a distribution of
-54% clinical, -34 17o invasivelinterventional and -12%
research cardiologists (Fig. 2). This distribution is derived
from estimates of the number of invasive procedures cur-
rently performed as well as estimates of optimal (as opposed
to minimal) workload per operator . The most recent data are
for 1991 and estimate that -1 .5 million catheterizations are
performed per year, resulting in -331,000 coronary angio-
plasty procedures and -265,000 bypass operations (3) . An
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additional 100,000 electrophysiologic studies are performed
each year. If one were to accept the premise that in the ideal
world all procedures are best done by experienced, high
volume operators (i .e., 250 to 300 catheterizationslyear per
operator ; 200 coronary angioplasty procedures/year per op-
erator;150 electrophysiologic studieslyear per operator), the
requisite work force would be provided by -5,500 invasive
cardiologists, or 35% of the total cardiology work force
today (3,000 catheterization only ; 2,000 catheterization/
coronary angioplasty
; 666 electrophysiologic studies)
.
Geographic Distribution of
Adult Cardiologists and
Cardiovascular Facilities
The 1991 national hospital survey by the American Hos-
pital Association identifies 6,044 reporting hospitals ; 1,537
(25%) report having cardiac catheterization facilities ; 919
(15%) report having open heart facilities ; and 1,076 hospitals
(1 ) report that they perform angioplasty (4) . Figure 3
shows the geographic distribution of cardiac catheterization
laboratories in the United States
; Figure 4 shows the distri-
2. Idealized distribution of cardiologists . Cath = catheter-
ization ; EP = electrophysiology .
Into rventionalists (Including EP and Cath)
5500
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bution of open heart facilities ; and Figure 5 shows the
distribution of angioplasty facilities, as identified by the
SK&A, Inc. Hospital File. As can be seen graphically, in the
eastern half of the United States virtually all patients live
within 100 miles of an open heart and other cardiac facilities,
and almost all have such facilities within 50 miles . In the
western United States, there are a few low population
density areas, such as central Nevada, southern Utah,
northern Arizona, eastern Montana and central South Da-
kota, in which travel distances to cardiac facilities are
longer. All states have at least one open heart program and
cardiac catheterization laboratory .
Figure 6 shows the geographic density of the 16,
American Medical Association (AMA) self-identified adult
cardiologists in the United States per 100,111 population ; all
states have at least one cardiologist, with Wyoming having
the smallest number at 8 and California having the largest
number at 2,001 . There is a wide dispersion of cardiovas-
cular specialists, and only the most rural areas are not
represented .
Profile of Procedural Activity
No national data base is available that provides the
number of procedures performed per cardiologist . However,
a 1992 survey of the American College of Cardiology (ACC)
members at the time of their membership renewal shows
self-reported estimates in Table 1 . Of the nontrainee domes-
tic adult cardiologists, -60% perform diagnostic cardiac
catheterizations, 42% perform interventional catheteriza-
tions, 80% echocardiography and 10% electrophysiology . A
1992 American College of Physicians (ACP) survey of 1,000
practicing cardiologists also shows a similar proportion
performing these procedures (5)
. A 1991 ACC survey to
assess continuing medical education needs also profiled
procedure activity
. Activity for four representative proce-
dures is summarized in Figure 7 . Additionally, the Society
for Cardiac Angiography and Interventions (SCAT) has a
voluntary interventional procedure registry comprising data
from 18 laboratories (verified to represent >96% of cases
from these laboratories) and has reported on 7,747 coronary
angioplasties performed in 1992 (6). At present, the SCAI
registry is the only data of a nonsurvey type defining
interventional operator caseload .
These activity surveys identify a number of common
themes, suggesting that -80% of adult cardiologists perform
echocardiography, --60% cardiac catheterization, -40% to
45% coronary angioplasty, -10% to 20% electrophysiologic
testing and -90% treadmill testing .
These data also reveal that a significant proportion of
procedures are being performed by physicians who have a
relatively low volume . If one considers coronary angioplasty
as an example, the ACP survey shows that although the
median number is 60 procedureslyear, the 25th percentile is
401year (i .e ., 25% of respondents estimate that they perform
540 procedureslyear [Table 2))
. Similarly, in the ACC
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continuing medical education report, -20% of respondents
performing angioplasty reported doing -0 1 proceduretweek
(Table 3). In the 1992 ACC membership profile, 31% of those
performing any coronary angioplasty procedures report do-
ing :51 procedure/week (Table 1). In the SCAT registry, 51%
of operators perform !51 procedure/week (6) . Thus, one
could conclude from these data that -25% to 50% of
cardiologists performing coronary angioplasty do not appear
to meet recommended minimal numbers of procedures to
maintain procedural competence . Similar conclusions might
be drawn about other procedures, such as diagnostic cardiac
catheterization, echocardiography and exercise testing, in
which substantial numbers of adult cardiologists appear to
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Figure 3. U .S . hospitals with cardiac catheterization laboratories,
1993 . Source: SK&A Hospital pile . Irvine (CA) : SK&A .
perform fewer than the usually recommended minimal num-
bers of procedures per year (7-9) . If one assumes that the
current level of service provided is appropriate, then a
substantial excess capacity to perform, such procedures
exists, particularly for invasive procedures .
Figure 4. U .S . hospitals with open heart facilities, 1993 . Source :
SK&A Hospital File. Irvine (CA) : SK&A .
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5. U.S. hospitals with angioplasty services, 1993 . Source :
SK&A Hospital File . Irvine (CA) : SK &A .
6. Density map of primary specialty adult cardiologists in the
United States . Self-designated primary specialists . From AMA
Physician Master ule for 1991 . Department of Data Services, Divi-
sion of Survey and Data Resources . Chicago: American Medical
Association, 1991 .
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Projections for the Supply o Cardiologists
and the Requirements for
Cardiovascular Services
Since the inception of the American Board of Internal
Medicine (ABIM), 13,611 physicians have passed the car-
diovascular board examination as of 1992 (Langdon L,
personal communication, June 1993) . The number passing
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Table 1 . 1992 American College of Cardiology Membership Profile : Procedural Activity of 8,383
Nontrainee Domestic Adult Cardiologist Respondents
AICD = automatic internal cardioverter defibrillator
; ECG = electrocardiographic,
the certifying examination held every other year has n,
creased from -1, 000 in 1975 to --1,500 for each of the last
three examination cycles (i .e ., -750/year are certified) (Fig .
8). From a different perspective, the 1992 to 1993 National
Study of Internal Medicine Manpower showed that there are
a total of 2,627 fellows in training, 858 as first-, 828 as
second- and 741 as third-year fellows with 200 fourth- or
fifth-year positions . Thus, -750 to 850 fellows appear to be
graduating per year at present
. This rate of growth of
cardiologists has greatly exceeded that of physicians gener-
ally. The number of cardiologists has grown by -700%
between 1%5 and 1990 compared with a doubling of the
overall physician supply in that time frame (10) .
Six major studies have made quantitative estimates of the
Figure 7. Survey results estimating the proportion of adult cardiol-
ogists performing representative procedures . Left bar = ACC Mem-
bership survey ; middle bar = Continuing Medical Education (CME)
survey ; right bar = American College of Physicians (ACP) survey
.
CATH = catheterization; ECHO = echocardiography ; PTCA
percutaneous transluminal coronary angioplasty .
1	13 '92 Member 0 '91 CME
	
M '92 ACP
I
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projected growth of the total U .S . physician supply . Each
projects a growth in the number of physicians in the future,
and five of the six project an excess supply of physicians
over estimated physician "requirements" or needs and
demands for service (11) . The supply of cardiovascular
specialists at various times in the future can be projected
using three sources of data: 1) the current number of
specialists, 2) the rate of entry into the specialty, and 3) the
rate of exit from practice of the specialty . Using such an
approach for cardiologists, the AMA projects that the supply
of adult cardiologists will about double between 1985 and
2010, suggesting that there will be -25,000 adult cardiolo-
gists by the year 2010 (12)
.
Supply estimates are subject to uncertainties, however,
including the magnitude of the decrease in the number of
fellowship positions available or changes in accelerated
retirements because of changes in the health care system, for
example. Although the supply of cardiovascular specialists
can be projected reasonably well, the projection of the
requirements for specialists is more difficult and controver-
sial. There are two basic approaches- 1) estimate the number
of patients with heart disease at various times in the future
and use that number to estimate the number of specialists
required, or 2) examine the specialist/population ratio in a
variety of populations and base a projection of requirements
on those data
The projection of the number of patients with disease and
the amount of care they will require has great appeal but is
fraught with difficulty . The number of patients with disease
can be forecast with some reliability using a dynamic model
of the current prevalence of disease and risk factors, the rate
of developing disease based on risk factor profile and the
mortality rate of persons with disease . A group from the
Percent of Cardiologists Performing Procedure by No .1yr
Procedures 0/yr 1-501yr 51-1501yr 151-2501yr >2WYr
Invasive
Diagnostic cardiac catheterization 40 5 20 18 17
Interventional cardiac catheterization 58 14 20 5 3
Electrophysiology 90 5 2 2 1
Cardiac transplantation 98 2 <1 0 <1
Permanent pacemaker implantation 70 27 <1 <1
Other 96 3 <1 <1
Noninvasive
Ambulatory ECG monitoring 14 27 34 13 13
Echocardiography 19 7 19 19 35
Electrocardiography 10 3 12 67
Exercise stress testing I I 10 21 22 36
AICD testing 78 17 4
Nuclear cardiology 58 11 13 7 II
Pacemaker programming 42 35 15 4 4
Tilt table testing 82 16 2 < I <I
Other 96 2 1 < I <1
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Table 2
. 1992 American College of Physicians Survey of Adult Cardiologists
Harvard School of Public Health has developed such a
model and used it to project the numbers of patients with
coronary artery disease at various times in the future, given
certain assumptions about trends in risk factors and mortal-
ity rates . This group projects that the numbers of patients
with coronary artery disease will grow by -40% by the year
2010, largely reflecting the aging of the population . They also
*Responses shown for those who said that they performed the procedure in their practice
.
project that costs for care will increase by -40 (13) . This
analysis was performed before angioplasty became widespread
and was limited to coronary artery disease . Valvular heart
disease, for example, was not included . With population aging,
the prevalence of aortic stenosis will presumably increase, and
with increased immigration from third world countries, the
prevalence of rheumatic valvular heart disease may increase .
T
	
3. American College of Cardiology Continuing Medical Education Survey of Procedural
Activity: Mean Frequency and
Distribution of Responses for Selected Procedures
'Computed according to the following scale
: 0 = do not perform or interpret
; 1 = <llwk; 2 = 1-5/wk;
3 = >51wk . NIX = nonrespondenls.
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Percent orRespondents
Procedure
Mean
Frequency'
Do Not
Perform
<1/wk 1-5/wk >5/wk
N/R
Coronary phylatherectomy
0.73 58.9
7 2 22 .8 5.3
5.8
tylother
0 .13 NU
5.9 1 .8 0.9 7 .4
Balloon valvuloplasty
0 .14 81 .3
10.7 0 .6 0.2 7
.2
Cardiac catheterization
1 .41
37
.4
4.9 27 .7
23.9 6 .1
Cardioversion
0.96 12 .9
72 .5 8 .2
0.6 5 .8
Coronary arteriaoraphy
1 .41 37.3
4.5 28.2
23 .8 6.2
Echoc
ylboppler
2.04 19.9
6.3 18 .2 50.0
5 .6
Ekctrocardiography
2.75
4 .1
2 .0 7.4 81 .3
5 .2
Ekctropbysiologic testing
0.32
77 .1 7 .6
3 .9 4 .8 6.6
Exercise stress testing
2.23 9.2
10.1 25 .0
50 .5 5 .2
Hemodynamic monitoring
1 .62 15 . 1
25 .2 33,4 20 .2
6 .1
Ambulatory monitoring
1 .88 9.3
19.7 38.5 27 .4 5
.1
Intraaotlic balloon pump
0.58
44 .9
43 .9 4 .9 0 .3
6 .0
Nuclear cardiology
Pacemaker implantation
0.90
52 .5 12 .4
16.1 13 .3 5
.7
Permanent
0.38 65 .4
22 .3 6 .1
0 .4 5 .8
Temporary
0 .85 24 .2
61 .0 8 .6
0.6 5 .6
Pericardiocentesis
0.69
30 .4
63.1 0 .9
0 .1 5 .5
Swan.Ganz catheterization
1.24
18 .5
39.8 30 .4 5 .4
5 .9
Procedure
No . of Cardiologists
Performing Procedure'
No. of Procedures
Performed in
Previous Year
Median 25%a-75%
Left heart catheterization, including coronary
angiography
338 200 100-300
Percutaneous transluminal coronary angioplasty 245 60 40-100
Swan-Ganz catheter placement 501
25
12-50
Temporary venous pacemaker placement 510 15 7-25
Right heart catheterization 424 40 16-100
Programmed stimulation for ventricular
t chycardfa
61
10
0-100
Endomyoeardial biopsy 145 5 1-20
Permanent pacemaker implantation 191
15
6-28
12-lead electrocardiogram interpretation
602 1000
6N-31M
Hotter monitor interpretation 581 100 50-250
Exercise tolerance test interpretation 581 200 100-400
Intravenous thrombolytic therapy for
myocardial infarction
552 24 10-50
M-mode and two-dimensional echocardiography 495 300
150-500
Transesophageal echocardiby
137 5 0-20
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Year or Exam
Figure 8. Trends in the numbers of adult cardiologists passing
American Board of Internal Medicine subspecialty board examina-
tion in cardiovascular disease (given every other year) .
Possibly more important than issues of disease preva-
lence, however, is that predictions of the number of cardi-
ologists required are highly sensitive to the following issues :
I) the availability of new technology to treat cardiovascular
disease (e.g ., magnetic resonance imaging angiography, ini-
plantable defibrillators, gene transfer) ; 2) the proved effec-
tiveness of current and future technology in improving
outcomes (measures that should include morbidity and func-
tion in addition to mortality) ; 3) policy decisions about
reimbursement for specific technologies ; and 4) where the
line between generalists and cardiologists is drawn in the
care of patients with cardiovascular disease (e .g ., which of
the 2.3 to 3 million patients with congestive heart failure
should be treated by cardiologists) . The latter issue will be
affected by reimbursement policies, organizational struc-
tures and community standards . Each of these factors could
plausibly vary by a factor >2 . Thus, there is considerable
uncertainty in such estimates of the number of "needed"
cardiovascular specialists using this approach .
Given these uncertainties, some have argued for an
alternative approach that examines the physician/population
ratio in various settings to estimate future needs . Data are
available from different countries and from different practice
settings within the United States . The number of adult
cardiologists per 100,000 population is much greater in the
United States (6.5) than in Canada (2 .5), Germany (2 .9), The
Netherlands (2.7) or the United Kingdom (0 .4) (14) . In the
United States, large staff-model health maintenance organi-
zations (HMOs) have relatively fewer cardiovascular spe-
cialists than the country as a whole. For example, four
HMOs in 1989 reported having 1 .6 cardiologists/100,000
population, although comprehensive data on HMOs are
generally not available (15) . The Group Health Cooperative
of Puget Sound, a large HMO serving the western portion of
the state of Washington, had 4 .0 cardiologists/100, 000 pop-
ulation in 1993 (Hegg T, personal communication, Septem-
ber 1993). Similarly, Kaiser of Northern California has 3 .2
cardiologists/100,000 population (Swain V, personal commu-
RITCHIE ET AL
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nication)
. This approach is currently limited, to some extent,
by the lack of adequate data with which to adjust for
demographic differences . Also, without adequate data on
outcomes, these comparisons cannot necessarily be used to
judge the optimal numbers of cardiologists required .
A variety of other arguments have addressed the premise
that there is a need to reduce the number of trainees in
cardiology: 1) Increasing subspecialization in U .S . health
care has tended to escalate health care costs and result in
fragmeniatiot of services (Committee on Graduate Medical
Education [COGME] [16]) ; 2) managed care settings that
utilize fewer cardiovascular specialists per population will
probably grow in the future ; 3) if the present rate of
physicians completing training continues, there will be as
many as eight cardiologists/100,000 population by the year
2000 . The Bureau of Health Professions (17) projects that
between 1986 and 2020, the supply of cardiologists will grow
70.9%. This compares with a 55 .717o growth in the aggregate
physician supply and a 40 .9% growth in the generalist supply
(general/family practice, general internal medicine, general
pediatricians) (17) ; 4) the Graduate Medical Education Na-
tional Advisory Committee (GMENAC) report of 1980 (18)
concluded that the 1990 supply of cardiologists will exceed
its needs-based requirements by 90% . A 1985/1986 update to
the GMENAC report for internal medicine and its subspe-
cialties conducted by Lewin and Associates for the Feder-
ated Council of Internal Medicine concluded that by the year
2000, the supply of cardiologists will exceed requirements by
110%; and 5) several policy-making advisory bodies, as well
as the current administration, have articulated as a goal the
need for at least 50% of graduates completing 3-year resi-
dency programs entering practice as generalists (19) .
If these proposals are implemented, the increasing pro-
portions of generalists in the supply may place pressures on
cardiologists to restrict their current practice profiles, par-
ticularly inasmuch as current cardiologists provide primary
care for 31% of their patients with cardiovascular disease
and 14% of their patients without cardiovascular disease (see
Task Force 4) .
Implications for Future Training/Education
It is recognized that American medicine is in a period of
rapid transition . In addition to accepting the inevitability of
reducing the number of cardiologists who will be trained in
the next decade, it is considered desirable to provide training
that will differentiate cardiologists more specifically along
the lines described. Although actual numbers remain prob-
lematic, the concept seems sound . Flexibility with respect to
numbers, roles and relationships is a critical feature during
this time of transition. The most important feature will be the
training sites, especially the academic health centers, be-
cause they are essential for training all types of cardiologists
as well as for developing innovative training .
With a likely reduction in specialty training positions, the
ABIM, Federated Council of Internal Medicine (FCIM) and
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Year
9, Numbers of cardiothoracic surgeons certified yearly, 1974
to 1993 .
American Association of Medical Colleges (AAMC) are all
on record as accepting a cap on the number of first-year
residency positions at 110% of graduates of U .S. medical
schools. They are also in agreement that 50% of graduating
medical students should seek careers as generalist physi-
cians. A significant reduction in cardiovascular disease
fellowship positions is thus highly likely . The ABIM favors
the establishment of a commission that will set national
physician work force policy. This Task Force proposes that
two principles should guide these changes . First, all payers
should contribute to the cost of education of physicians-the
so-called all-payer system . Second, acceptable criteria for
evaluating the quality of training programs should be
developed .
This Task Force recommends that if adult cardiology
training positions are to be reduced in number, the cuts
should be made on the basis of p quality . This Task
Force proposes that the following criteria be included in
evaluating the quality of training programs: a research com-
ponent, the strength of the internal medicine core program,
the volume and variety of patients, the presence of an aca-
demic medical center or m
affiliation,
the number of
faculty, cardiovascular board pass rates, data-based outcomes
of procedures, progressively graded responsibility for fellows,
adequate supervision, the presence of formal educational
programs and the presence of other training programs .
atric C
	
of Considerations
In
1993, there were 1,074 board-certified pediatric cardi-
ologists in the United States, an amount within the 1980
GMENAC projections of need for 1990. The growth of the
physician work force (from 512 since 1979) has been accom-
panied by a dramatic improvement in mortality and morbid-
ity of children with complex heart disease. There is a
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predominant distribution (84 .6°%x) of pediatric cardiologists
to urban areas owing to the relatively low prevalence of
heart disease in children, the requirement to see. a wide range
of patients to maintain clinical skills and the need for costly
high technology in the diagnosis and management of many
patients. Rural and suburban areas are covered by outlying
clinics, networks between the tertiary center and primary
care providers, transfer of critically ill neonates to the
tertiary care center and referral to adult cardiovascular
specialists or pediatricians with partial training in pediatric
cardiology .
Forty-seven training programs in pediatric cardiology are
accredited and recognized by the Accreditation Council for
Graduate Medical Education (ACGME). Of these, 36 pro-
grams had at least two trainees (all years) in 1991 .Only 3.1%
of pediatric trainees enter cardiology subspecialty training .
In 1991 to 1992, there were a total of 81 first-year trainees .
Thus, the supply of pediatric cardiologists is in the range of
previous estimates of need . The professional time required
for the expanding fields of prenatal cardiac management and
interventional techniques can be partially provided by
greater use of health care partners, but any reduction in the
pediatric cardiology work force is likely to impede access to
appropriate cardiovascular care for the most medically un-
derserved population, the nation's children .
Observations on Factors That Will Affect the
Surgical Work Force in the Future
Over the past 20 years, the number of cardiothoracic
surgeons certified has been relatively stable (Fig . 9). Data
from those recertifying indicated that cardiothoracic sur-
geons do a wide variety of major surgical operations in
addition to cardiac surgery . Twenty percent of their work is
nonthoracic in nature, including vascular (14%) and re-
search/teaching (5%), and 20% is general thoracic surgery .
Cardiac surgical activities account for an average of 55% of
their work time .
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As to actual numbers of procedures performed, there is
very significant variability, ranging from a median of 150 to
as many as 600 procedures/year, without reference to the
nature of the procedures performed . These numbers should
be taken in the context of historically recommended vol-
umes. A yearly minimiun of 100 to 150 open heart operations
for a surgeon, the majority of which should be coronary
artery bypass, has been recommended (20) . Although this
recommendation is based on reported observations that the
best results are obtained in circumstances involving "high"
volumes, there are several caveats concerning case mix and
smaller volume experiences that suggest that low volume
hospitals or surgeons, or both, can have good results .
Demographic and other trends, as described earlier in this
Task Force, suggest that the numbers of patients needing
cardiac surgical services, let alone thoracic and vascular
services, will increase but not to the point of exceeding
current capacity, particularly if the trend to separate vascu-
lar and cardiothoracic surgical practices continues .
Conclusions
Several conclusions can be drawn and include the follow-
ing: 1) The growth of adult cardiology specialists has been
much greater than that of most other physician groups . 2) At
the present rate of training, this rate of growth is projected to
continue, at least for the intermediate term . 3) Currently,
many practitioners do not perform the recommended mini-
mal yearly procedural caseload to maintain competence . 4)
Geographically, cardiovascular specialists and facilities,
both for catheterization, angioplasty and open heart surgery,
are diverse and generally adequate . 5) Currently, there is a
lack of training in the care of the adult with congenital heart
disease ; these needs should be met by developing specific
educational goals and alliances with pediatric cardiology . 6)
Estimates of "requirements" for cardiovascular specialists
are incomplete but do not suggest that the current growth in
cardiovascular specialist supply is needed to meet these
requirements .
Recommendations for the Future
1 . The cardiovascular community should adopt the gen-
eral concept that the numbers of adult cardiology trainees be
decreased .
2. The retention of training positions should be based on
the quality of the educational experience in individual pro-
grams. Some of the critical elements in evaluating the quality
of such programs have been identified by this Task Force .
3. In the future, three categories of adult cardiologists
will be recognized: a) researchers ; b) interventionalists ; and
c) general clinical cardiologists . The suggested roles of these
three categories are discussed .
4. The ACP/ACC/AHA Task Force Statements on Clin-
ical Privileges in Cardiology, as well as other procedural
guidelines, should be adhered to and should be a consider-
ation in certificationtrecertification and in credentialing/
recredentialing .
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5. The number of interventional cardiologists trained
should be substantially reduced . Ultimately, invasive (cath-
eterization and interventional) cardiologists should comprise
no more than -35% of the cardiology work force .
6. The ACC should expand its capabilities to maintain a
data base to profile the activities of the membership .
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